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Specification 



1 . Title of the invention 

Aqueous Suspension of Stabilized binapacryl 

2 . Claim 

1. An aqueous suspension of a stabilized binapacryl, 
characterized by the fact that an alizarine and a water-soluble 
aluminum compound are included; and pH of a suspension is 5.0- 
9.0. 

3 . Detailed explanation of the invention 

The present invention pertains to an aqueous suspension of 
a stabilized binapacryl. More specifically, the present 
invention pertains to an aqueous suspension of a stabilized 
binapacryl characterized by an alizarine and a water-soluble 
aluminum compound are included and pH of a suspension is 5.0- 
9.0. 

1 Numbers in the margin indicate pagination in the foreign 
text . 
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Binapacryl (chemical name: 2 , 4 -dinitro-6-sec- 
butylphenyldimethyl acrylate) is a compound that is parasitic to 
agricultural and horticultural corps and also effective for 
controlling harmful actions and Boston powder disease and 
Acarina . 

This compound is slightly soluble in water, and an aqueous 
suspension in which water is a dispersion medium can be 
prepared. However, the particles in the suspension grow in a 
crystalline shape during its storage and precipitates, so that a 
strong precipitate layer (hard caking) is formed at the bottom 
of a container. Also, the dispersed particles are strongly 
adhered to each other, and when the suspension is added to a 
diluent for spraying water, etc., aggregates (coagulation) which 
are difficult to be re-dispersed in each particle are formed, so 
that the physical properties are degraded. In particular, since 
these tendencies were considerably accelerated at high 
temperature of 40°C or higher and became critical defects as a 
suspension, they were important issues in supplying the aqueous 
suspension of the binapacryl to practical uses. 

On the degradation prevention of the physical properties of 
the agricultural chemical suspension during the storage, various 
methods have been attempted up to now. For example, as an 
aqueous suspension, a method for stabilizing a suspension by 
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using an aqueous rich solution of inorganic salts such as 
ammonium sulfate and sodium dihydrogen phosphate as a suspension 
medium (Japanese Kokai Patent Application No. Sho 55 [1980]- 
76236) is known. However, in the method, the stabilization 
effect could not be met during the storage of the aqueous 1 2 

binapacyl suspension. Also, in a method for stabilizing 2- 
alkyl-4 , 6 -dinitrophenol esters in which a metal complex compound 
dye composed of azo dye- complex compound and phthalocyanine dye- 
complex compound systems (Japanese Kokai Patent Application No. 
Sho 49 [1974] -126635) , it cannot be said that all the effects are 
not necessarily accurate, and for this reason, the advent of a 
more accurate stable means has been in demand. Furthermore, in 
Japanese Kokai Patent application No. Sho 50 [1975] -63141, a 
storage stabilization method of an oily suspension in which 
alizarine and an aluminum compound are added to a suspension in 
which amide carboxylates are dispersed into a water-soluble 
organic solvent is described. However, no aqueous suspension is 
mentioned at all. 

In general, the harmful effects of an aqueous suspension, 
which uses water as a dispersion medium, rather than an oily 
suspension on plants are less, and the aqueous suspension is 
more favorable as an agricultural chemical in terms of 
manufacture safety, handling convenience, etc. 
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In these inventors, when the binapacryl was prepared as an 
aqueous suspension using water as a dispersion medium, lots of 
earnest researches were repeated to prevent the degradation of 
the physical properties during the storage of the aqueous 
suspension. As a result, it was discovered that if an alizarine 
and a water-soluble aluminum compound were, added to an aqueous 
suspension, pH was adjusted to 5-9, and a small amount of water- 
soluble high-molecular compound was added, the degradation of 
the physical properties such as generation of a precipitated 
layer, which was difficult to be re-suspend, by the 
sedimentation during the storage was respectively markedly 
improved, so that a stable aqueous suspension could be obtained. 

In this case, in the addition of an alizarine red S 
(chemical name: sodium 3 , 4-dihydroxyantraquinone-2-sulfonate) 
with a structure similar to that of the alizarine, a 
stabilization effect cannot be recognized at all, and it is 
unexpected that the combination of the binapacryl of the present 
invention and a specific compound exhibits a specific effect. 

The degradation of the physical properties during the 
storage of the aqueous suspension of the binapacryl is 
relatively mild at 30°C or lower, however it is considerably 
accelerated at 40°C or higher. In general, it can be said that 
if the degradation of the physical properties under a high 

5 



temperature condition of 4 0°C or higher is small, the degradation 
is also slight at 3 0°C or lower. Therefore, the estimation of 
the stability during the storage of the aqueous suspension can 
be detected by observing for a relatively short period (2-4 
weeks) under a high temperature condition of 40-50°C. 

The essence of the present invention is that an alizarine 
and a water-soluble aluminum compound are added into an aqueous 
suspension using water of binapacryl as a dispersion medium, pH 
is adjusted to 5-9, and if necessary, a water-soluble high- 
molecular compound is added. In other words, if pH of the 
suspension is 4 or more, the formation of an aluminum chelating 
compound of the alizarine is accelerated, and the if pH is 5 or 
more, the aluminum chelating compound of the alizarine is 
adsorbed with good efficiency to the surface of the dispersed 
particles, so that the particle growth at a high temperature 
(40-50°C) of the dispersed particles is suppressed and the 
coagulation of the particles is also suppressed. Furthermore, 
with a small amount of water-soluble high-molecular compound, 
the entire suspension exhibits a weak cohesive u f locculation. " 
Thus, it is considered that the stability during the storage is 
markedly improved. 

In the aqueous suspension of the binapacryl, the dispersed 
particles are mildly flocculated with each other in the entire 
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system, so that the binapacryl is re-dispersed into each 
particle by lightly shaking or stirring. This is very important 
to achieve the purpose of the present invention. For this 
reason, it is essential that pH of the suspension is 5 or more, 
preferably pH is 6-9, that is, neutral to weak alkaline. On the 
other hand, pH of the suspension exceeds 9, the binapacryl is 
easily decomposed, which is not preferable. 

The suspension includes 10-50 wt% binapacryl, preferably 
20-40 wt%. 

The alizarine is included at 0.01-3 wt%, appropriately 
0.05-1 wt% of the suspension. 

The water-soluble aluminum compound is selected from 
aluminum chloride, basic aluminum acetate, aluminum sulfate, 
alum, etc. The water-soluble aluminum compound is appropriately 
a basic aluminum acetate and is included at 0.05-5 wt%, 
appropriately 0.1-2 wt% of the suspension. The mixture ratio 
(weight) of the water-soluble aluminum compound to the alizarine 
in the suspension is preferably 1:1-2. /3 

The alizarine and the water-soluble aluminum compound are 
preferably added before crushing, however they may also be added 
during the formation of a sol agent after crushing. However, 
since the alizarine has a low water solubility, when it is added 
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after crushing, it is finely crushed in advance or dissolved in 
an aqueous alkali hydroxide solution and added. 

The water-soluble high-molecular compound is selected from 
methyl cellulose, hydroxyethyl cellulose, polyvinyl alcohol, and 
soluble starch, etc. The water-soluble high-molecular compound 
is appropriately a hydroxyethyl cellulose and is included at 
0.05-5 wt%, appropriately 0.1-2 wt% of the suspension. 

Also, in preparing the aqueous suspension of the present 
invention, a nonionic surfactant such as polyoxyethylene alkyl 
ether and polyoxyethylene alkylallyl ether and an anionic 
surfactant such as sodium laurylbenzenesulf onate, sodium 
dialkylsulf osuccinate , lignin sulfonate, and sulfonate of 
naphthalin- formaldehyde condensate are used in a range of 0.01- 
10 wt% of the suspension. 

Furthermore, any of inorganic salts such as ethylene 
glycol, diethylene glycol, ammonium sulfate, ammonium chloride, 
and sodium sulfate can be included at 0-10 wt% as an 
antifreezing agent in the suspension. 

The manufacture of the aqueous suspension of the stabilized 
binapacryl of the present invention is very simple, and any of 
the following general methods is used in the manufacture. (1) A 
method that finely crushes the binapacryl in advance by a dry 
crusher and suspends it into an aqueous dispersion medium. (2) 
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A method that suspends the binapacryl into an aqueous dispersion 
medium and finely crushes it by a wet crusher. 

Next, referring to an application example, referential 
examples, and a testing example, the present invention is 
further explained. (In the text, part means part by weight.) 
Application Example 1 

Binapacryl 33.0 parts 

Calcium lignin sulfonate 6.0 parts 

Alizarine 0.3 part 

Basic aluminum acetate 0.3 part 

Sodium hydroxide (for adjusting pH) 0.3 part 

Ethylene glycol 6.0 parts 

Hydroxyethyl cellulose 0.5 part 

Water 53 . 6 parts 

Binapacryl, calcium lignin sulfonate, alizarine, basic 
aluminum acetate, sodium hydroxide, ethylene glycol, and 40 
parts water were mixed as a suspension, put into a crushing tank 
of attriter (made by Mitsui-Miike Works, MA- IS type) , and 
crushed for 2 h by applying stainless steel balls with a 
diameter of 4 mm as crushing media. A solution in which 
hydroxyethyl cellulose was dissolved in the remaining water was 
added to the suspension obtained and remixed, so that an aqueous 
suspension of binapacryl was obtained. Its pH was 7.5. 



Referential Example 1 

Similarly to Application Example 1 except for excluding 0.3 
part alizarine and 0.3 part basic aluminum acetate and adding 
the same weight of water in the prescription of Application 
Example 1, an aqueous suspension of binapacryl was obtained. 
Its pH was 7.6. 
Referential Example 2 

Similarly to Application Example 1 except for excluding 0.3 
part sodium hydroxide and adding. the same weight of water in the 
prescription of Application Example 1, an aqueous suspension of 
binapacryl was obtained. Its pH was 3.7. 
Referential Example 3 

Similarly to Application Example 1 except for reducing the 
sodium hydroxide to 0.2 part and adding the same weight of water 
in the prescription of Application Example 1, an aqueous 
suspension of binapacryl was obtained. Its pH was 5.0. 
Referential Example 4 

Similarly to Application Example 1 except for excluding the 
hydroxyethyl cellulose and adding the same weight of water in 
the prescription of Application Example 1, an aqueous suspension 
of binapacryl was obtained. Its pH was 7.5. /4 
Testing Example 1 
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The aqueous suspension of Application Example 1 of the 
present invention and the aqueous suspensions obtained in 
Referential Examples 1-4 were added up to a height of 7 cm to a 
cylinder with an inner diameter of 4.5 cm and a height of 8 cm, 
and a polyethylene plug was put on it and held for 2 weeks in an 
isothermal chamber at 50°C. The numerical value obtained by 
dividing the height (cm) of the soft coagulated particle layer 
in the aqueous suspension by 7 was a sedimentation volume ratio, 
and the cylinder was manually shaken and mixed. When the soft 
coagulated particle layer exhibited the flowability again, the 
property was assumed as a flow re-dispersibility . Also, the 
upper layer of the above-mentioned coagulated particle layer was 
a transparent aqueous dispersed layer. The evaluation of the 
flow re-dispersibility was expressed by the following 
references . 

[o] : The aqueous suspension immediately exhibits the flowability 
simply by lightly shaking the cylinder. 

[A] : The flowability is not shown unless the cylinder is 
strongly shaken and mixed. 

[x] : A strong hard caking is formed at the bottom of the 
cylinder, and the flowability is not shown, even by strongly 
shaking and mixing the cylinder. 
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Heating 




with a lapse 


(50°C, for 14 


stage 


test (50°C, 




of time 


days) 


with a 


for 14 








lapse of 


days) 








time 




Application 


1. 00 


0. 92 


o 


o 


Example 1 










Referential 


1.00 


0.55 


o 


X 


Example 1 










Referential 


1. 00 


0.56 


o 


X 


Example 2 










Referential 


1.00 


0. 75 


o 


A 


Example 3 










Referential 


1. 00 


0.70 


o 


A 


Example 4 
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